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Abstract
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&DU\RSK\OODOHV$PDUDQWKDFHDHDQGQLJKWVKDGH Solanum macrocarpon /6RODQDOHV6RODQDFHDH
ZHUHH[DPLQHGRQWKHGHYHORSPHQWDQGGHPRJUDSKLFSDUDPHWHUVRIWKHVSLGHUPLWH Tetranychus
ludeni =DFKHU$FDUL7HWUDQ\FKLGDH7KLVPLWHZDVUHFHQWO\LGHQWLILHGDVDSHVWRIWKHWZROHDI\
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,W LV QRZ ZHOO UHFRJQL]HG WKDW KRVW SODQW TXDOLW\
FDQ DIIHFW VHYHUDO OLIHKLVWRU\ FKDUDFWHULVWLFV RI
WKHLU KHUELYRUHV E\ LPSDLULQJ JURZWK ORZHULQJ
UHVLVWDQFH WR GLVHDVH DQG UHGXFLQJ IHFXQGLW\
3ULFH HW DO  $OWHUDWLRQ RI SRSXODWLRQ
JURZWK UHVXOWV IURP FKDQJHV LQ IHFXQGLW\
VXUYLYRUVKLS DQG GHYHORSPHQW UDWHV RI WKH
KHUELYRUH :DOGH  &KHPLFDO WUDLWV VXFK DV
WR[LQV GLJHVWLELOLW\UHGXFHUV DQG QXWULHQW
EDODQFH RU SK\VLFDO WUDLWV VXFK DV SXEHVFHQFH DQG
WLVVXH WRXJKQHVV YDU\ IURP RQH KRVW SODQW WR
DQRWKHU ZLWK GLIIHUHQW HIIHFWV RQ SRSXODWLRQ
OHYHOVRIWKHKHUELYRUHV
,Q WKH SUHYDLOLQJ YHJHWDEOH FURSSLQJ V\VWHPV LQ
VXE6DKDUDQ $IULFD VHYHUDO YHJHWDEOH FURS VSHFLHV
DUH JURZQ LQ FORVH SUR[LPLW\ LQ VPDOO ORWV 7KH
FURSV DUH DWWDFNHG E\ VHYHUDO SHVW VSHFLHV 0H\HU
 DQG WKH SUR[LPLW\ RI SORWV SUREDEO\ IDYRUV
GLVSHUVDO RI SHVWV IURP RQH FURS VSHFLHV WR WKH
RWKHU ,Q VXFK SRO\FXOWXUH DWWDFNV E\ KHUELYRURXV
DUWKURSRGV FDQ EH LQIOXHQFHG E\ KRVW SODQW
TXDOLW\ *HQHUDOO\ WKH KHUELYRUH HQFRXQWHUV
SODQWV RI YDULDEOH TXDOLW\ DQG GHSDUWV IURP WKH
SRRUHUTXDOLW\ SODQWV PRUH UDSLGO\ $QGRZ 
6XFK EHKDYLRU FDQ EH YHU\ LPSRUWDQW IRU ,30
VWUDWHJLHV WKURXJK FUHDWLRQ RI VSDWLDOFURSSLQJ
GHVLJQV HJ LQWHUFURSSLQJ WKDW UHGXFH KHUELYRUH
DWWDFNV RU WKURXJK UHVLVWDQFH WKDW GHYHORSV DV D
V\QHUJLF HIIHFW IRU H[DPSOH ZKHQ D SODQW LV
LQFOXGHG WKDW LV DFFHSWDEOH WR WKH PLWH EXW LWV
GHYHORSPHQW LV SRRU UHVXOWLQJ LQ D GHFUHDVH LQ
SHVW GHQVLW\ *UHFR HW DO  7KLV WKHUHIRUH
PRWLYDWHV RXU LQWHUHVW LQ GHWHUPLQLQJ ZKHWKHU RU
QRW WKH SHVW VSHFLHV SHUIRUP GLIIHUHQWO\ RQ WKRVH
YHJHWDEOHFURSV
0LWHV 2UGHU $FDULQD LQ WKH IDPLO\ 7HWUDQ\FKLGDH
DUH DPRQJ WKH PRVW LPSRUWDQW FURS SHVWV
ZRUOGZLGH 7KH VXEIDPLO\ 7HWUDQ\FKLQDH LQFOXGHV
D QXPEHU RI HFRQRPLFDOO\ VLJQLILFDQW VSHFLHV RI
ZKLFK Tetranychus urticae .RFK DQG T. ludeni
=DFKHU DUH WKH PRVW LPSRUWDQW RQ PDQ\ YHJHWDEOH
FURSV 0F.LQOD\ HW DO  %RUGDW DQG
*RXGHJQRQ  0H\HU  $GDQJR 
7KHVH WZR PLWH SHVWV DUH FRQVLGHUHG VLJQLILFDQW
FRQVWUDLQWV WR YHJHWDEOH SURGXFWLRQ LQ %HQLQ:HVW
$IULFD %RUGDW DQG *RXGHJQRQ  $GDQJR
 Tetranychus ludeni LV ZLGHVSUHDG LQ WKH
WURSLFV DQG KDV EHHQ UHFRUGHG IURP RYHU WKDQ 
SODQW VSHFLHV ZRUOGZLGH %ROODQG HW DO  FLWHG
E\ =KDQJ  ,Q ,QGLD T. ludeni FRPPRQO\
RFFXUV RQ PDQ\ FXOWLYDWHG FURSV HVSHFLDOO\ RQ
YHJHWDEOH FURSV FDXVLQJ VXEVWDQWLDO ORVVHV ZLWK
WKH KLJKHVW GDPDJH RQ HJJSODQW DQG RNUD 5HGG\
 &RQWURO RI WKHVH VSLGHU PLWHV KDYH EHHQ
JUHDWO\ DJJUDYDWHG E\ WKHLU PDUNHG DELOLW\ WR
GHYHORS UHVLVWDQFH WR D UDQJH RI FKHPLFDOV
&UDQKDP DQG +HOOH  9DQ GH 9ULH 
0F.LQOD\ HW DO  ZKLFK KDV FUHDWHG FULWLFDO
VLWXDWLRQV IRU SUDFWLFDO SHVW FRQWURO ,Q $XVWUDOLD
+HURQ HW DO  REVHUYHG WKDW ERWK T. urticae
DQG T. ludeni RQ FRWWRQ ZHUH UHVLVWDQW WR DOO
RUJDQRSKRVSKDWHV WHVWHG ,Q %HQLQ
RUJDQRSKRVSKDWHV DQG S\UHWKURLGV DUH WKH PRVW
FRPPRQO\ XVHG SHVWLFLGHV RQ YHJHWDEOH IDUPV
$GDQJR  ZLWK WKH SRWHQWLDO IRU LQGXFWLRQ RI
UHVLVWDQFHLQPLWHV
7R RYHUFRPH WKH SUREOHPV RI UHVLVWDQFH
GHYHORSPHQW LQ VSLGHU PLWHV WKH VHDUFK IRU PRUH
GXUDEOH FURS SURWHFWLRQ VROXWLRQV EDVHG RQ ,30
V\VWHPV LQ YHJHWDEOH IDUPV LV QHFHVVDU\ &UDQKDP
DQG +HOOH  +RZHYHU RQH RI WKH NH\
FRQGLWLRQV IRU HVWDEOLVKLQJ DQ HIILFLHQW DQG
VXVWDLQDEOH ,30 VWUDWHJ\ LV WKH GHWDLOHG
NQRZOHGJH RI WKH SHVW WKURXJK LWV ELRORJ\
HFRORJLFDO UHTXLUHPHQWV DQG DVVRFLDWHG QDWXUDO
HQHPLHV2FKRDHWDO 5HFNKDXV
5HSURGXFWLRQ LQ VSLGHU PLWHV LV YHU\ VHQVLWLYH WR D
ZLGH YDULHW\ RI LQWULQVLF DQG H[WULQVLF FRQGLWLRQV
,QWULQVLF IDFWRUV WKDW LQIOXHQFH OLIH WDEOH
SDUDPHWHUV RI WHWUDQ\FKLG PLWHV LQFOXGH PLWH
VWUDLQ DQG OHYHO RI LQEUHHGLQJ FRORQ\ GHQVLW\ DJH
RI IHPDOHV DQG RI WKH SRSXODWLRQ IHUWLOLW\ VWDWXV RI
WKH IHPDOHV DQG YDULRXV EHKDYLRXUDO SDUDPHWHUV
:UHQVFK  ([WULQVLF IDFWRUV LQFOXGH
WHPSHUDWXUH KXPLGLW\ OLJKW SUHGDWLRQ OHYHO
LQWUD DQG LQWHUVSHFLILF FRPSHWLWLRQ DQG DOVR
YDULRXV KRVW SODQWV IHDWXUHV VXFK DV VWUDLQ SODQW
DQGVRLOQXWULWLRQDQGSODQWDJH
$PDUDQWK Amaranthus cruentus /
&DU\RSK\OODOHV $PDUDQWKDFHDH DQG QLJKWVKDGH
Solanum macrocarpon / 6RODQDOHV
6RODQDFHDH ORFDOO\ NQRZQ DV µ*ERPD¶ DUH
UHVSHFWLYHO\ WKH ILUVW DQG VHFRQG PRVW FRPPRQO\
JURZQ DQG FRQVXPHG OHDI\ YHJHWDEOH FURSV
VSHFLHV LQ VRXWKHUQ %HQLQ +RXQNSRGRWp DQG
7RVVRX  EHFDXVH RI WKHLU KLJK QXWULWLRQDO
YDOXH $PDUDQWK LV YHU\ ULFK LQ PLFURQXWULHQWV
VXFK DV FDURWHQH YLWDPLQ & LURQ FDOFLXP DQG
O\VLQH DQ HVVHQWLDO DPLQRDFLG WKDW LV ODFNLQJ LQ
FHUHDOV ZKHUHDV QLJKWVKDGH LV YHU\ ULFK LQ VXJDU
SURWHLQ DQG YLWDPLQ & $GDQJR  )LHOG
REVHUYDWLRQV LQ %HQLQ VKRZHG WKDW WKH\ DUH ERWK
VXVFHSWLEOH WR DWWDFNV E\ WHWUDQ\FKLG PLWHV PDLQO\
T. urticae DQG T. ludeni $GDQJR  :KHUHDV
D ODUJH ERG\ RI ZRUN LV DYDLODEOH RQ WKH ELRORJ\ RI
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH T. urticae PXFK OHVV LV NQRZQ DERXW T. ludeni
SDUWLFXODUO\LQ$IULFD
,Q WKH SUHVHQW VWXG\ ZH H[DPLQH LQ D VHULHV RI
ODERUDWRU\ H[SHULPHQWV KRZ OLIHKLVWRU\
FKDUDFWHULVWLFV RI WKLV PLWH SHVW YDU\ EHWZHHQ WKH
WZR FURS VSHFLHV 7KLV DUWLFOH LV WKH ILUVW RI D VHULHV
RI VWXGLHV RQ WKH ELRORJ\ DQG PDQDJHPHQW RI
PLWHV DWWDFNLQJ OHDI\ YHJHWDEOHV LQ :HVW $IULFD DQ
DUHDWKDWKDVQRWEHHQDGGUHVVHGDWDOO
Materials and methods
The spider mites
&RORQLHV RI T. ludeni ZHUH LQLWLDWHG ZLWK
LQGLYLGXDOV FROOHFWHG RQ WKH (WKLRSLDQ QLJKWVKDGH
Solanum aethiopicum / 6RODQDOHV 6RODQDFHDH
LQ D ILHOG DW WKH ,QWHUQDWLRQDO ,QVWLWXWH RI 7URSLFDO
$JULFXOWXUH ,,7$ &RWRQRX 6WDWLRQ LQ %HQLQ
7KHVH PLWH FRORQLHV ZHUH PDLQWDLQHG LQGRRUV RQ
SRWWHG SODQWV RI S. aethiopicum DW   & DQG
± 5+ IRU  ZHHNV *QDQYRVVRX HW DO 
DW ,,7$ EHIRUH WKH VWDUW RI WKH H[SHULPHQWV 3ORWV
RI S. macrocarpon DQG A. cruentus ZHUH DOVR
LQVWDOOHG DW WKH ,,7$&RWRQRX VWDWLRQ VHSDUDWHO\
LQ DQ RSHQ ILHOG WKDW KDG EHHQ IDOORZ IRU PRUH
WKDQ IRXU \HDUV 2QH ZHHN DIWHU SODQWLQJ FKLFNHQ
GURSSLQJV ZHUH LQFRUSRUDWHG LQWR HDFK SORW WR
LQFUHDVH LWV IHUWLOLW\ 7ZR WR IRXU ZHHNV DIWHU
SODQWLQJ FOHDQ OHDYHV ZHUH FROOHFWHG WKDW ZHUH
XVHG WR SURGXFH WKH OHDI GLVFV XVHG LQ WKH
H[SHULPHQWV
Development of immature stages
7R GHWHUPLQH WKH GHYHORSPHQWDO WLPH RI
LPPDWXUH VWDJHV RI T. ludeni RQ HDFK RI WKH WZR
YHJHWDEOH FURSV D FRKRUW RI  HJJV GHSRVLWHG
GXULQJ  KRXUV LQ WKH UHDULQJ XQLW RQ OHDI GLVFV
 PP LQ GLDPHWHU FXW IURP S. aethiopicum
ZHUH WUDQVIHUUHG VLQJO\ XVLQJ D FDPHO KDLU EUXVK
RQWR IUHVK OHDI GLVFV  PP LQ GLDPHWHU FXW
IURP HDFK RI A. cruentus DQG S. macrocarpon
UHVSHFWLYHO\ 7KHVH OHDI GLVFV ZHUH NHSW RQ ZDWHU
VDWXUDWHG FRWWRQ ZRRO LQ 3HWUL GLVKHV  FP LQ
GLDPHWHU :DWHU ZDV DGGHG HDFK GD\ DV QHHGHG
WR HQVXUH DGHTXDWH PRLVWXUH IRU WKH OHDI GLVFV DQG
WR PDLQWDLQ D ZDWHU EDUULHU WR UHVWULFW PLWH
PRYHPHQW 7KHVH UHDULQJ XQLWV ZHUH NHSW LQ D
JURZWK FKDPEHU DW &    5+ DQG
 /' /HDI GLVFV ZHUH UHSODFHG WZLFH ZHHNO\
WR PDLQWDLQ IUHVKQHVV RI OHDYHV WKHUHE\
SUHVHUYLQJ KRVWSODQW DWWULEXWHV 2EVHUYDWLRQV
ZHUH PDGH HYHU\GD\ DW  KRXUV DQG 
KRXUV DQG WKH GHYHORSPHQWDO VWDJH UHDFKHG E\
HDFK LQGLYLGXDO ZDV UHFRUGHG XQWLO DOO DGXOWV
HPHUJHG ,QGLYLGXDOV WKDW HVFDSHG IURP OHDI GLVFV
ZHUHQRWLQFOXGHGLQWKHDQDO\VLV
Population growth
7R GHWHUPLQH WKH OLIH WDEOH FKDUDFWHULVWLFV RI WKH
KHUELYRURXV PLWH RQ HDFK RI WKH WZR YHJHWDEOH
FURSV  GHXWRQ\PSKDO QG Q\PSKDO VWDJH
IHPDOHV VHH %RQDWR HW DO  %RXQIRXU DQG
7DQLJRVKL  *RWRK DQG *RPL  ZHUH
UDQGRPO\ VHOHFWHG IURP WKH SRSXODWLRQV LQLWLDWHG
IRU WKH GHYHORSPHQW VWXG\ 7R HQVXUH PDWLQJ WZR
DGXOW PDOHV REWDLQHG IURP WKH PRWKHU FRORQ\
ZHUH SODFHG ZLWK HDFK QHZO\ HPHUJHG DGXOW
IHPDOH RQ WKH OHDI GLVF 7KH QXPEHU RI HJJV
GHSRVLWHG E\ HDFK IHPDOH ZDV UHFRUGHG GDLO\ XQWLO
DOO WKH IHPDOHV GLHG 2YLSRVLWLQJ IHPDOHV ZHUH
WUDQVIHUUHG WR QHZ OHDI GLVFV HYHU\ GD\ 7KH HJJV
REWDLQHG IURP HDFK IHPDOH ZHUH FXOWXUHG WR
GHWHUPLQH WKHLU KDWFKDELOLW\ WKH VXUYLYDO UDWHV RI
WKH LPPDWXUH VWDJHV DQG WKH VH[ UDWLR RI WKH
DGXOWV H[SUHVVHG DV WKH SHUFHQWDJH RI IHPDOHV LQ
WKHSURJHQ\
Statistical analysis
7KH 6WXGHQW WWHVW LQ 6$6 6$6  ZDV XVHG WR
FRPSDUH GHYHORSPHQWDO WLPHV DQG RYLSRVLWLRQ
UDWHV EHWZHHQ WKH WZR FURS VSHFLHV (JJ YLDELOLW\
ZDV DOVR FRPSDUHG EHWZHHQ WKH WZR KRVWSODQWV
XVLQJ WKH 6WXGHQW WWHVW RQ WUDQVIRUPHG DUFVLQH
Table 1(IIHFWVRIKRVWSODQWRQWKHGXUDWLRQRILPPDWXUHDQGDGXOWGHYHORSPHQWRI T. ludeni IHPDOHVDW&DQG
5+
Developmental duration in days (Mean ± S.E.)
Stages on A. cruentus on S. macrocarpon
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1 QXPEHURIIHPDOHVLQWKHFRKRUW
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
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 Table 2&RPSDULVRQRIHJJSURGXFWLRQDQGHJJKDWFKDELOLW\RQ A. cruentus DQG S. macrocarpon
Host plant Average number of eggs per female per day Average total eggs per female Egg hatchability (%)
A. cruentus D D E
S. macrocarpon D E D
0HDQV6(ZLWKLQDFROXPQIROORZHGE\WKHVDPHOHWWHUDUHQRWVLJQLILFDQWO\GLIIHUHQWP 6WXGHQWWWHVW
VTXDUH URRW SURSRUWLRQV RI KDWFKHG HJJV
+RPRJHQHLW\ RI YDULDQFHV ZDV WHVWHG ZLWK WKH
%DUWOHWW¶V WHVW LQ 6$6 /LIH WDEOH SDUDPHWHUV ZHUH
HVWLPDWHG ZLWK WKH PHWKRG GHVFULEHG E\
$QGUHZDUWKD DQG %LUFK  DQG FDOFXODWHG
XVLQJ -DFNQLIH FRPSXWHU SURJUDP GHYHORSHG E\
0DLDHWDO
Results
Developmental time of immature stages
([FHSW IRU HJJ DQG ODUYDO VWDJHV WKDW KDG WKH VDPH
GXUDWLRQ RQ WKH WZR YHJHWDEOH FURSV WKH RWKHU OLIH
VWDJHV ZHUH VKRUWHU RQ A. cruentus WKDQ RQ S.
macrocarpon 7DEOH  GI    t    P  
 IRU HJJ GI    t   ï P    IRU
ODUYD GI    t   ï P    IRU
SURWRQ\PSK GI    t   ï P    IRU
WKH GHXWRQ\PSK 6LPLODUO\ WRWDO GXUDWLRQ RI
GHYHORSPHQW IURP HJJ WR DGXOW ZDV DOVR VKRUWHU
RQ A. cruentus WKDQ RQ S. macrocarpon 7DEOH 
GI    t   ï P    2Q ERWK YHJHWDEOH
FURSV WKH ORQJHVW VWDJH ZDV WKH HJJ WKDW KDG D
GHYHORSPHQWDO WLPH WKDW ZDV JHQHUDOO\ PRUH WKDQ
WZRIROGORQJHUWKDQDQ\RIWKHRWKHUVWDJHV
Population growth statistics
7KH ORQJHYLW\ RI DGXOW IHPDOH T. ludeni DQG WKH
OHQJWK RI WKH SUHRYLSRVLWLRQ DQG RYLSRVLWLRQ
SHULRGV GLG QRW GLIIHU VLJQLILFDQWO\ EHWZHHQ WKH
WZR YHJHWDEOH FURSV WHVWHG KRZHYHU T ludeni KDG
D ORQJHU SRVWRYLSRVLWLRQ SHULRG RQ A. cruentus
WKDQ RQ S. macrocarpon 7DEOH  P   7KH
WRWDO QXPEHU RI HJJV ODLG SHU IHPDOH ZDV ORZHU RQ
S. macrocarpon WKDQ RQ A. cruentus 7DEOH  P 
 KRZHYHU GDLO\ HJJ SURGXFWLRQ ZDV VLPLODU
RQ WKH WZR YHJHWDEOH FURSV 7DEOH  (JJ
SURGXFWLRQUDSLGO\UHDFKHGLWVSHDNIROORZHGE\D
VWHDG\ GHFOLQH VHYHQ GD\V DIWHU WKH ILUVW HJJ ZDV
ODLG RQ WKH WZR YHJHWDEOH FURSV )LJXUH D 3HDN
IHFXQGLWLHV UHFRUGHG ZHUH  DQG  HJJV RQ A.
cruentus DQG S. macrocarpon UHVSHFWLYHO\ (JJ
YLDELOLW\ ZDV KLJKHU RQ S. macrocarpon WKDQ RQ A.
cruentus, ZLWK  DQG  KDWFKLQJ RQ S.
macrocarpon DQG A. cruentus, UHVSHFWLYHO\ 7DEOH
 P 
6XUYLYDO RI DGXOW IHPDOH T. ludeni GHFUHDVHG
FRQVLGHUDEO\ RQ A. cruentus DIWHU QLQH GD\V
ZKHUHDV RQ S. macrocarpon WKH GHFUHDVH EHJDQ
DIWHU ILYH GD\V DQG EHFDPH PRUH SURQRXQFHG DIWHU
 GD\V )LJ E 7KH VXUYLYDO UDWH UHDFKHG 
RQ S. macrocarpon DIWHU  GD\V DQG RQ A.
cruentus DIWHUGD\V)LJXUHE
/LIH WDEOH SDUDPHWHUV DUH SUHVHQWHG LQ 7DEOH 
7KHVH UHVXOWV VKRZHG WKDW SDUDPHWHUV VXFK DV WKH
LQWULQVLF UDWH RI QDWXUDO LQFUHDVH rm QHW
UHSURGXFWLYH UDWH R IHPDOH SURJHQ\ DQG WKH
VXUYLYDO UDWH DW DGXOW VWDJH RI T. ludeni GLIIHUHG
EHWZHHQ WKH WZR KRVW SODQWV 3DUDPHWHUV VXFK DV
rm R0 DQG IHPDOH SURJHQ\ ZHUH UHVSHFWLYHO\ 
 DQG  IROG KLJKHU RQ S. macrocarpon WKDQ
RQ A. cruentus 6LPLODUO\ WKH VXUYLYDO UDWH RI
LPPDWXUHV WR WKH DGXOW VWDJH ZDV  RQ S.
macrocarpon ZKLOH LW ZDV  RQ A. cruentus
DQG GRXEOLQJ WLPH ZDV VKRUWHU RQ S.
macrocarpon WKDQRQ A. cruentus.
7KH WHPSRUDO IOXFWXDWLRQV RI WKH SHUFHQWDJH RI
IHPDOH SURJHQ\ )LJXUH  DJDLQVW WKH DJH RI
SDUHQWV VKRZHG WKDW WKH SURSRUWLRQ RI IHPDOHV LQ
WKH SURJHQ\ ZDV RYHUDOO KLJKHU RQ S.
macrocarpon WKDQ RQ A. cruentus. 7KH
SURGXFWLRQ RI IHPDOHV VHHPV FRQVWDQW RQ S.
macrocarpon ZLWK D WURXJK RQO\ RQ GD\ 
Table 3(IIHFWRIKRVWSODQWRQWKHOLIHWDEOHSDUDPHWHUVRI T. ludeni
Host plant
Parameters
A. cruentus S. macrocarpon
1HWUHSURGXFWLRQUDWH5R IHPDOHSHUIHPDOH  
,QWULQVLFUDWHRILQFUHDVHUP SHUGD\  
'RXEOLQJWLPH7G GD\V  
0HDQJHQHUDWLRQWLPH7J GD\V  
)LQLWHUDWHRILQFUHDVHƪ  
1XPEHURISURJHQ\SHUIHPDOH  
6H[UDWLRRIIHPDOH  
6XUYLYDOUDWHWRDGXOWVWDJH  
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Figure 1)HFXQGLW\ (a) DQGDJHVSHFLILFVXUYLYDO (b) RI T. ludeni RQWZRKRVWSODQWV'D\LVWKHGD\RQZKLFKWKH
IHPDOHVEHFDPHDGXOWV%DUVRQWKHIHFXQGLW\FXUYHVUHSUHVHQWVWDQGDUGHUURUVRIWKHPHDQV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH IROORZHG LPPHGLDWHO\ E\ D UDSLG LQFUHDVH DW WKH
HQG RI WKH H[SHULPHQW 2Q A. cruentuV WKH
SURGXFWLRQ RI IHPDOHV VKRZHG DQ RYHUDOO
GHFUHDVLQJ WUHQG ZLWK D WURXJK DURXQG GD\  DIWHU
ZKLFK LW UHDFKHG D SHDN EHIRUH GHFUHDVLQJ
VWDUWLQJIURPGD\WRWKHHQGRIWKHH[SHULPHQW
Discussion
2XU VWXG\ VKRZV WKDW T. ludeni IHHGV VXUYLYHV DQG
GHYHORSV RQ WKH WZR YHJHWDEOHV A. cruentus DQG S.
macrocarpon, DQG WKDW KRVW W\SH FDQ JUHDWO\
DIIHFW LWV GHYHORSPHQW IHFXQGLW\ DQG OLIHWDEOH
SDUDPHWHUV ,QGHHG WKH UHVXOWV VKRZHG WKDW WKH
KRVW SODQW KDG VXEVWDQWLDO HIIHFWV RQ WKH LQWULQVLF
UDWH RI QDWXUDO LQFUHDVH rm WKH QHW UHSURGXFWLYH
UDWH R0 IHPDOH SURJHQ\ DQG WKH VXUYLYDO RI WKH
DGXOWVWDJH
'HYHORSPHQWDO WLPHV UHSRUWHG LQ WKLV VWXG\ RQ WKH
WZR YHJHWDEOHV DUH VLPLODU WR WKRVH UHSRUWHG E\
RWKHU DXWKRUV :LWK WKH VDPH VSLGHU PLWH VSHFLHV
PHDQ GXUDWLRQ RI GHYHORSPHQWDO VWDJHV UHFRUGHG
RQ EULQMDO DQG 6RXWK $IULFDQ FXFXUELW ZHUH 
DQG  GD\V UHVSHFWLYHO\ 3XWWDVZDP\ 
2Q Phaseolus vulgaris / PHDQ GXUDWLRQ RI
GHYHORSPHQWDO VWDJHV IRU IHPDOH T. ludeni ZDV
 GD\V 0RURV DQG $SRQWH  ZKHUHDV RQ
FRWWRQ LW ZDV  GD\V IRU IHPDOHV DQG  IRU
PDOHV DW & GD 6LOYD  0RURV DQG $SRQWH
 DQG GD 6LOYD  DOVR IRXQG WKDW WKH
GXUDWLRQ RI WKH HJJ VWDJH LV WKH ORQJHVW RI DOO RWKHU
OLIHVWDJHVRI T. ludeni
$GXOW ORQJHYLW\ DQG GDLO\ RYLSRVLWLRQ UDWH RI T.
ludeni ZHUH VLPLODU RQ WKH WZR YHJHWDEOH FURSV
WHVWHG DQG FORVH WR WKRVH UHFRUGHG IRU WKH VDPH
PLWH VSHFLHV RQ P. vulgaris 0RURV DQG $SRQWH
 7RWDO IHFXQGLW\ KRZHYHU ZDV KLJKHU RQ A.
cruentus WKDQ RQ S. macrocarpon 7KH ODUJHU
TXDQWLW\ RI HJJV DQG WKH VKRUWHU MXYHQLOH
GHYHORSPHQWDO WLPHV QRWHG RQ A. cruentus PD\ EH
GXH WR LWV KLJKHU QLWURJHQ FRQWHQW LQ FRPSDULVRQ
ZLWK S. macrocarpon 6FKLSSHUV  DV KLJKHU
QLWURJHQ FRQWHQW LV WKRXJKW WR LQGXFH IDVWHU
GHYHORSPHQW DQG KLJKHU HJJ SURGXFWLRQ LQ
Panonychus (Metatetranychus) ulmi %UHXNHO
DQG 3RVW  &URRNHU  EXW VHH
(QJOLVK/RHE  /HZRQWLQ  DQG
:UHQVFK DQG <RXQJ  VKRZHG WKDW VPDOO
GLIIHUHQFHV LQ WKH UDWH RI GHYHORSPHQW JHQHUDOO\
OHDG WR ODUJH GLIIHUHQFHV LQ IHFXQGLW\ 7KLV
DUJXPHQW PD\ DOVR H[SODLQ WKH KLJKHU IHFXQGLW\ RI
T. ludeni RQ A. cruentus
Figure 2)HPDOHSURGXFWLRQDVDIXQFWLRQRIDJHRIUHSURGXFWLYH T. ludeni IHPDOHVIHHGLQJRQWKHWZRKRVWSODQWV
%DUVUHSUHVHQWVWDQGDUGHUURUVRIWKHPHDQV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH $OWKRXJK WRWDO IHPDOH IHFXQGLW\ PHDVXUHG DV
WRWDO QXPEHU RI HJJVIHPDOH ZDV KLJKHU RQ A.
cruentus FRPSDUHG ZLWK S. macrocarponO L I H
WDEOH SDUDPHWHUV VXFK DV QXPEHU RI SURJHQ\ SHU
IHPDOH LH QXPEHU RI DGXOW RIIVSULQJ SHU IHPDOH
VXUYLYDO RI LPPDWXUHV WR WKH DGXOW VWDJH
SURSRUWLRQ RI IHPDOHV LQ WKH SURJHQ\ DQG QHW
UHSURGXFWLYH UDWH ZHUH KLJKHU RQ S. macrocarpon
WKDQ RQ A. cruentus. 7KLV VXJJHVWV WKDW HJJ
YLDELOLW\ ZDV ORZHU RQ A. cruentus WKDQ RQ S.
macrocarpon ,QGHHG PDQ\ HJJV RI T. ludeni RQ
A. cruentus IDLOHG WR KDWFK 7DEOH  DQG MXYHQLOH
PRUWDOLW\ ZDV DOVR REVHUYHG WR EH KLJKHU RQ A.
cuentus WKDQ RQ S. macrocarpon 7DEOH  7KH
WHPSRUDO IOXFWXDWLRQV RI IHPDOH SURGXFWLRQ ZLWK
DJH RI SDUHQWV VKRZHG D FOHDU GHFUHDVH HVSHFLDOO\
RQ A. cruentus 7KLV LV OLNHO\ GXH WR WKH IDFW WKDW DV
WKH IHPDOHV DJH WKH\ UXQ RXW RI VSHUP DQG VWDUW
SURGXFLQJ PRUH PDOHV D FRPPRQ SKHQRPHQRQ
ZLWK DUUKHQRWRNRXV VSHFLHV :UHQVFK  5R\
HW DO  :LWK S. macrocarpon WKH GHFOLQH
ZDV QRW SURQRXQFHG VXJJHVWLQJ RQFH PRUH WKDW S.
macrocarpon LV PRUH VXLWDEOH IRU T. ludeni WKDQ
A. cruentus. 7KH LQWULQVLF UDWHV RI LQFUHDVH rm
FRQILUP WKHVH VXJJHVWLRQV DV LW ZDV KLJKHU RQ S.
macrocarpon WKDQ RQ A. cruentus +RZHYHU WKH
GDWD IRXQG LQ WKLV VWXG\ DUH ORZHU WKDQ WKH 
REVHUYHG RQ FRWWRQ DW & E\ GD 6LOYD 
EXW IDOO ZLWKLQ WKH YDOXH UDQJH JHQHUDOO\ REVHUYHG
IRU Tetranychus VSHFLHV6DEHOLV
7KH KLJK PRUWDOLW\ UHFRUGHG GXULQJ WKH LPPDWXUH
VWDJHV RQ A. cruentus PD\ EH GXH WR LWV FKHPLFDO
FRPSRVLWLRQ DV LW PD\ FRQWDLQ VRPH VRFDOOHG
GLJHVWLELOLW\ UHGXFHUV NQRZQ WR H[HUW VXEOHWKDO
HIIHFWV E\ LPSDLULQJ KHUELYRUHV¶ JURZWK 6HYHUDO
VWXGLHV KDYH VKRZQ WKDW SRSXODWLRQ GHQVLW\ DQG
IHFXQGLW\ RI YDULRXV WHWUDQ\FKLG PLWHV RQ YDULRXV
KRVW SODQWV GHSHQG RQ SODQW TXDOLW\ .HUJXHOHQ
DQG +RGGOH  6RPH FKHPLFDO HOHPHQWV VXFK
DV QLWURJHQ SKRVSKRUXV DQG SRWDVVLXP SUHVHQW
LQ YDU\LQJ DPRXQWV LQ WKH SODQW PD\ EH
UHVSRQVLEOH IRU SRRU JURZWK DQG KLJK PRUWDOLW\ LQ
WHWUDQ\FKLG SRSXODWLRQV 3ULFH HW DO 
3XWWDVZDP\  3XWWDVZDP\  &URRNHU
 1LWURJHQ IHUWLOL]DWLRQ DQGRU KLJK QLWURJHQ
FRQWHQW RI WKH SODQW KDV D SRVLWLYH HIIHFW RQ
OLIHKLVWRU\ SDUDPHWHUV RI VSLGHU PLWHV ,Q
FRQWUDVW WKHUH LV D QHJDWLYH FRUUHODWLRQ EHWZHHQ
WKH UDWH RI SRSXODWLRQ LQFUHDVH rmR IT. urticae
RQ EHDQ OHDYHV DQG WKH SRWDVVLXP FRQWHQW RI WKH
OHDYHV VHH UHYLHZ E\ :HUPHOLQJHU HW DO 
7KH FKHPLFDO FRPSRVLWLRQ RI A. cruentus VKRZV
WKDW LWV SRWDVVLXP FRQWHQW LV PXFK KLJKHU WKDQ
WKDW RI S. macrocarpon %XNHQ\D DQG %RQVX
 *UXEEHQ  DQG WKLV PLJKW ZHOO EH
UHVSRQVLEOH IRU WKH ORZHU rm RI T. ludeni RQ A.
cruentus )XUWKHUPRUH VRPH VHFRQGDU\ SODQW
PHWDEROLWHV VXFK DV SKHQROLF FRPSRXQGV DUH DOVR
NQRZQ WR DGYHUVHO\ DIIHFW SDWKRJHQV DQG
LQVHFWPLWH SRSXODWLRQV :HUPHOLQJHU HW DO
 DQG WKLV PD\ DOVR EH DQRWKHU UHDVRQ IRU WKH
KLJKHU LPPDWXUH PRUWDOLW\ RI T. ludeni RQ A.
cruentus FRPSDUHGZLWK S. macrocarpon.
7KH SRSXODWLRQ RI T. ludeni XVHG LQ WKHVH
H[SHULPHQWV FDPH IURP S. aethiopicum, D
VRODQDFHRXV VSHFLHV FORVH WR S. macrocarpon
7KHVH PLWH SRSXODWLRQV PLJKW KDYH WKHUHIRUH
GHYHORSHG DQ DGDSWDWLRQ WR VRODQDFHRXV VSHFLHV
DQG WKLV FRXOG HQKDQFH WKHLU SHUIRUPDQFHV RQ S.
macrocarpon FRPSDUHG ZLWK A. cruentusD Q
$PDUDQWKDFHDH 7KH KLJKHU QHW UHSURGXFWLYH UDWH
DQG WKH VKRUWHU GRXEOLQJ WLPH RI T. ludeni RQ S.
macrocarpon PD\ H[SODLQ WKH UHODWLYHO\ KLJKHU
GHQVLWLHV RI T. ludeni JHQHUDOO\ REVHUYHG RQ
VRODQDFHRXV SODQWV LQ WKH ILHOG $GDQJR  ,W
LV ZLGHO\ DFNQRZOHGJHG WKDW DOWKRXJK VSLGHU
PLWHV DUH KLJKO\ SRO\SKDJRXV WKH\ DFFHSW DQG
SHUIRUP GLIIHUHQWLDOO\ RQ GLYHUVH KRVW SODQW
VSHFLHV YDQ GHQ %RRP HW DO  *UHFR HW DO

7KLV VWXG\ VKRZV WKDW SRSXODWLRQ GHQVLW\ DQG
IHFXQGLW\ RI T. ludeni DUH GHSHQGHQW RQ KRVWSODQW
TXDOLW\ 'HPRJUDSKLF SDUDPHWHUV RI WKLV PLWH SHVW
DUH EHWWHU RQ S. macrocarpon WKDQ RQ A.
cruentus, VXJJHVWLQJ WKDW S. macrocarpon LV PRUH
VXLWDEOH WR T. ludeni WKDQ A. cruentus 7KLV
GLIIHUHQWLDO VXLWDELOLW\ RI KRVW SODQWV WR WKH PLWH LV
DQ LPSRUWDQW IDFWRU WR FRQVLGHU ZKLOH H[SORULQJ
,30 VROXWLRQV IRU T. ludeni )RU H[DPSOH
LQWHUFURSSLQJ DQGRU URWDWLRQ RI A. cruentus DQG
S. macrocarpon FRXOG EH XVHG WR EUHDN WKH
GLVVHPLQDWLRQ RI T. ludeni ZLWKLQ D YHJHWDEOH
IDUP 0RUHRYHU D IXOO NQRZOHGJH RI WKH FKHPLFDO
FRPSRVLWLRQ RI SRWHQWLDO KRVW SODQWV DQGRU
QRQKRVW SODQWV RI WKH PLWH SHVW DQG RI KRZ WKLV
FDQ DIIHFW WKH JURZWK RI WKH PLWH PLJKW EH DQ
LPSRUWDQW NH\ IRU GHYHORSLQJ ELRSHVWLFLGHV IRU D
FKHDSHU DQG HQYLURQPHQWDOO\ VDIHU FRQWURO RI PLWH
SHVWRQYHJHWDEOHIDUPVLQ$IULFD
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